WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
H04B 7/005 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98/28859 

2 July 1998 (02.07.98) 



(21) International Application Number: PCT/FI97/0O752 

(22) International Filing Date: 3 December 1997 (03.12.97) 



(30) Priority Data: 

964859 



4 December 1996 (04.12.96) 



FI 



(71) Applicant (for all designated States except US): NOKIA 

TELECOMMUNICATIONS OY [FI/FI]; Kerlalahdentie 4, 
FIN-02150 Espoo (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): RAITOLA, Mika [FI/FI]; 
Avaruuskatu 3 1 170, FIN-02210 Espoo (FI). 

(74) Agent: PATENTTITOIMISTO TEKNOPOLIS KOLSTER 
OY; c/o Kolster Oy Ab, Iso Roobertinkatu 23, P.O. Box 
148, FIN-00121 Helsinki (FI). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, 
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH, 
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPl patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 

In English translation (filed in Finnish). 



(54) Title: METHOD OF GENERATING A CARRIER WAVE OF COMMON CHANNELS, AND A RADIO SYSTEM 
(57) Abstract 



The invention relates to a method of generating a carrier wave of 
common channels and a radio system. The radio system comprises a 
network part, subscriber terminals (110) and a bidirectional transmission 
path (120) between the network part and the subscriber terminal (110). 
The bidirectional transmission path (120) consists of frames to be 
transmitted at a carrier wave frequency. A frame comprises time slots. To 
a time slot is applied a channel, the channel being either a common channel 
(FCCH, SCH, BCCH, CCCH) or a dedicated channel (TCH). The carrier 
wave is generated by ajusting transmission powers of time slots and by 
using frequency hopping to the effect that first is transmitted at least one 
time slot containing a common channel (FCCH, SCH, BCCH, CCCH), 
with a predetermined reference power. Then are transmitted other time 
slots with a transmission power lower than the reference power, and using 
frequency hopping. In accordance with the invention at least one other 
time slot determined by the transmission power sequence is transmitted 
with the reference power, using frequency hopping. 
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Method of generating a carrier wave of common channels, and 
a radio system 

FIELD OF THE INVENTION 

The invention relates to a method of generating a carrier wave of 
5 common channels by adjusting transmission powers of time slots and by using 
frequency hopping in a radio system, the radio system comprising a network 
part, at least one subscriber terminal and a bidirectional transmission path 
between the network part and the subscriber terminal, and the network part 
comprising at least one base station, and the bidirectional transmission path 

10 consisting of frames to be transmitted on the carrier wave frequency, the 
frame comprising time slots to which time slot a channel is applied, the chan- 
nel being either a common channel or a dedicated channel, and the method 
comprising the steps of transmitting at least one time slot containing a com- 
mon channel with a predetermined reference power without frequency hop- 

15 ping, transmitting other time slots with a transmission power lower than the 
predetermined reference power, using frequency hopping. 

DESCRIPTION OF THE PRIOR ART 

In radio systems each base station has one carrier wave that is 
called a carrier wave of common channels. The name control channel can also 

20 be used. In fact, this term refers to a plurality of channels which a subscriber 
terminal and a base station need for the control of their own operation. In ad- 
dition to these, on the same carrier wave frequency are transmitted the proper 
dedicated traffic channels, along which user payload, such as speech or data, 
is transmitted after the establishment of a connection. Within dedicated chan- 

25 nels, too, signalling information can be transferred, if necessary. 

The term channel is used in two senses that differ from one an- 
other. In the present description, a channel means a logical channel which 
contains some characteristic information. In the other sense a channel means 
a physical channel which is used for transferring the logical channel. In the 

30 present description, the term time slot is used for the physical channel. 

In the GSM system one physical channel is one time slot of a TDMA 
(Time Division Multiple Access) frame. Logical channels are common channels 
or dedicated channels. A TDMA frame has eight time slots. A 26-multiframe, 
measuring 26 TDMA frames, is defined for dedicated channels, in this case 

35 the time slots 1 to 7 of the TDMA frame are used. Correspondingly, a 51- 
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multiframe, measuring 51 TDMA time frames, is defined for common channels, 
in this case the time slot 0 of the TDMA frame is used. 

Common channels comprise BCH channels (Broadcast Channel) 
and CCCH channels (Common Control Channel). BCH channels comprise 
5 FCCH channel (Frequency Correction Channel), SCH channel 
(Synchronization Channel) and BCCH channels (Broadcast Control Channel). 
CCCH channels comprise PCH channel (Paging Channel), AGCH channel 
(Access Grant Channel) and RACH channels (Random Access Channel). 
Dedicated channels comprise Traffic Channels and DCH channels (Dedicated 

10 Control Channel). DCH channels comprise SDCCH channel (Stand-alone 
Dedicated Control Channel), SACCH channel (Slow Associated Control Chan- 
nel) and FACCH (Fast Associated Control Channel). 

The common channels are relevant to the present invention. In the 
downlink direction are FCCH channel, SCH channel, BCCH channels and 

15 CCCH channels (PCH channel and AGCH channel). The FCCH channel com- 
prises frequency correction information for a subscriber terminal. The SCH 
channel comprises frame synchronizing information. The BCCH channel com- 
prises general basestation-specific information. Of the CCCH channels the 
PCH channels comprises call information and the AGCH channel comprises 

20 information on traffic channel allocation to a subscriber terminal. In the uplink 
direction is a RACH channel. The RACH channel comprises a request of a 
subscriber terminal to employ an SDCCH channel, in order that a subscriber 
terminal could, for instance, reply to a call or establish a call. 

Frequency hopping was developed for military radio systems to 

25 make unauthorized reception difficult and to prevent interference. In interfer- 
ence prevention the important thing is that frequency hopping provides fre- 
quency diversity and interferer diversity. Frequency hopping is implemented in 
such a way that a transmitter sends a specific amount of information on a spe- 
cific frequency. Then the transmitter continues sending radio information on 

30 some other frequency. This frequency change can be performed several 
times. In general, the frequency change is repeated as a known sequence, 
and this is called a frequency hopping sequence. 

The carrier wave of common channels is transmitted with full power 
and at the same frequency, which means that frequency hopping cannot be 

35 utilized with it. This causes problems in the planning and use of a radio sys- 
tem. 
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A major problem is that, in a sense, network planning needs to be 
duplicated. Firstly is planned the use of normal carrier waves, which use can 
be enhanced by frequency hopping, discontinuous transmission and power 
control. Secondly is planned the use of the carrier waves of common chan- 
5 nels. 

Another major problem arises from the fact that the capacity of the 
system decreases when dedicated channels on the same carrier wave with 
common channels cannot utilize frequency hopping, discontinuous transmis- 
sion and power control. 

10 BRIEF DESCRIPTION OF THE INVENTION 

The aim of the present invention is to provide a method of generat- 
ing a carrier wave of common channels, by which carrier wave the described 
problems can be avoided. 

This is achieved with a method set forth in the preamble, which is 

15 characterized in that the method further comprises the step of transmitting at 
least one other time slot, determined by the transmission power sequence, 
.with a predetermined reference power by using frequency hopping. 

The invention further relates to a system for generating a carrier 
wave of common channels by adjusting the transmission powers of time slots 

20 and by using frequency hopping in a radio system, the radio system compris- 
ing a network part, at least one subscriber terminal and a bidirectional trans- 
mission path between the network part and the subscriber terminal, and the 
network part comprising at least one base station, and the bidirectional trans- 
mission path consisting of frames to be transmitted on the carrier wave fre- 

25 quency, the frame comprising time slots, and to which time slot a channel is 
applied, the channel being either a common channel or a dedicated channel, 
and the network part is arranged to transmit at least one time slot, containing a 
common channel, with a predetermined reference power without frequency 
hopping, to transmit other time slots with a transmission power lower than the 

30 predetermined reference power by using frequency hopping. 

The system is characterized in that the network part is arranged to 
transmit at least one other time slot, determined by the transmission power 
sequence, with the predetermined reference power by using frequency hop- 
ping. 

35 Several significant advantages are achieved with the method of the 

invention. The capacity of the dedicated channels on the carrier wave of the 
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common channels improves significantly, since frequency hopping can be 
used. For common channels power control and discontinuous transmission 
can be used. Network planning becomes much easier, since the common fre- 
quency planning can be done for all carrier waves. The power measuring of a 
5 neighbouring base station, performed by a subscriber terminal, becomes more 
secure, since it can be performed during at least two different time slots. A 
very significant advantage is achieved, by the fact that the method of the in- 
vention is applicable with slight changes to the present GSM system, in case 
the power of the carrier wave is not reduced too much, i.e. less than about 10 
10 dB. 

The system according to the invention has the same advantages as 
those described above in relation to the method. The preferred embodiments 
of the invention and other more detailed embodiments enhance the advan- 
tages of the invention. It is obvious that the preferred embodiments and the 
15 detailed embodiments can be combined with one another to provide various 
combinations in order to achieve the desired technical efficiency. 

DESCRIPTION OF THE DRAWINGS 

In the following the invention will be described in greater detail with 
reference to the examples in accordance with the attached drawings, in which 
20 Figure 1 illustrates a radio system, 

Figure 2 illustrates an example of the implementation of the method 
in the GSM system, 

Figure 3 illustrates a structure of a base station, 

Figure 4 illustrates a structure of one transceiver. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is applicable to all radio systems in which fre- 
quency hopping can be used. In the example, the implementation of the in- 
vention is examined in a narrowband TDMA system, for instance in the GSM 
system, without restricting the invention thereto, however. Thus the invention 

30 may be used, for instance in the CDMA system, TDMA/CDMA hybrid system, 
and the broadband TDMA system in which a TDMA frame may be divided into 
as many as 16 time slots, each of which is further divided into 4 smaller time 
slots. Most advantageously, the radio system is synchronic, which means that 
the transmissions of the base stations take place essentially at the same mo- 

35 ments. 
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Figure 1 is examined. The radio system comprises a network part 
and a subscriber terminal 110. In this figure, the network part is represented 
by a base station 100, 102. The network part further comprises, for instance a 
base station controller and a mobile telephone exchange, but they are not de- 
5 scribed herein, since the simplification presented makes the examination of 
the invention easier. Between the network part 110 and the subscriber termi- 
nal. there is a bidirectional transmission path 120, in practice implemented with 
a radio connection. In the radio connection user information and signalling in- 
formation are transmitted in a frame structure. A frame comprises time slots. 

10 To a time slot is applied a channel. 

The structure of a base station 100 is illustrated in Figure 3. Figure 
3 comprises only sections that are relevant to the description of the invention, 
but it is obvious to one skilled in the art that a conventional base station also 
comprises other functions and structures, whose description in greater detail-is 

15 not necessary herein. The base station may be, for instance, of the base sta- 
tion type used in the GSM system, which base station, however, comprises 
the changes required by the invention. The base station 100 comprises a base 
station control function BCF (Base Station Control Function) which controls lo- 
cally the operation of the entire base station 100. On the other hand, a plurality 

20 of base stations 100, 102, 104, 106, 108 are controlled in a centralized man- 
ner by a base station controller (BSC = Base Station Controller) 300 that is in 
connection with the base stations. The transceivers TRX1 to TRXN are the 
object of the local control of the base station 100. Typically, the base station 
100 comprises one to sixteen transceivers TRX1 , TRX2, TRX3 TRX16, 

25 each of which has a connection to an antenna unit 304. One transceiver TRX1 
to TRXN offers a radio capacity to one TDMA frame, that is to say typically to 
eight time slots. 

Figure 4 illustrates in greater detail the structure of one transceiver 
TRX1. The receiver 400 comprises a filter which eliminates frequencies out- 

30 side the desired frequency band. Thereafter the signal is converted into an in- 
termediate frequency or directly onto the baseband, in which form the signal is 
sampled and quantized in an analogue-to-digital converter 402. An equalizer 
404 compensates for interference, for instance interference caused by multi- 
path propagation. A demodulator 406 takes from the equalized signal the bit 

35 stream which is applied to a demultiplexer 408. The demultiplexer 408 sepa- 
rates the bit stream from different time slots into specific logical channels. A 
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channel codec 416 decodes the bit stream of different logical channels, in 
other words it decides whether the bit stream is signalling information to be 
applied to a signalling unit 418, or whether the bit stream is speech to be ap- 
plied to a speech codec 410. The channel codec 416 also performs error cor- 
5 rection. The source codec 410 performs in the base station decoding of re- 
ceived data, for instance, of a picture or of speech, and correspondingly, en- 
coding of data to be transmitted. Encoding and decoding are thus conversion 
of data, containing for instance speech, from 64 kbit/s of a fixed network for- 
mat into some other format (for instance 13 kbit/s) of a cellular radio network 

10 and vice versa. A signalling unit 418 deals with signalling information between 
the network and the subscriber terminal. A control unit 414 performs internal 
control tasks by controlling different units. A burst former 428 adds a training 
sequence and tail bits to data coming out of the channel codec 416. A multi- 
plexer 426 designates a time slot for each burst. A modulator 424 modulates 

15 digital signals onto a carrier wave of a radio frequency. This function is ana- 
logue in nature, so its performance requires a digital-to-analogue converter 
422. A transmitter 420 comprises a filter, by which the bandwidth is limited. 
Moreover, the transmitter 420 controls the output power of the transmission. A 
synthesizer 412 arranges necessary frequencies for different units. A clock in- 

20 eluded in the synthesizer 412 may be locally controlled or it may be controlled 
in a centralized manner from somewhere else, for instance, from a base sta- 
tion controller. The synthesizer 412 generates the required frequencies, for in- 
stance, with a voltage-controlled oscillator. 

Frequency hopping used in the base station 100 can be imple- 

25 mented in two ways: as baseband hopping or synthesizer hopping. In case the 
base station 100 has a plurality of transceivers TRX1 to TRXN, each time slot 
is applied to a transceiver TRX1 to TRXN operating on a specific baseband, in 
accordance with a frequency hopping sequence. In case the base station has, 
for instance only one transceiver TRX1, and if frequency hopping is desired to 

30 be implemented, both the synthesizer 412 and the transmitter 420. must be di- 
rected to different frequencies for sending each time slot on the frequency in 
accordance with the frequency hopping sequence. 

The base station 100 is arranged to transmit downlink the common 
control channels using at least one time slot of a TD MA frame. The transmis- 

35 sion is performed with a predetermined reference power without frequency 
hopping, in order to make the measurement of a neighbouring base station 
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possible. Other time slots are transmitted with a power lower than the prede- 
termined reference power, using frequency hopping. 

The predetermined reference power is either determined in the 
system specifications of the radio system, or it is indicated in the system pa- 
5 rameters of the radio system. Typically, the reference power is the highest 
power used in the radio system. 

The base stations 100 to 108 have a cell each, i.e. a theoretical 
coverage area illustrated in Figure 1 as a hexagonal area. Each base station 
100 to 108 transmits the common control channels downlink, i.e. from the 

10 base station 100 in the direction of the subscriber terminal 110. The subscriber 
terminal 110 measures the power of the common control channels it receives, 
of its own radio connection 120 to the base station 100 the subscriber terminal 
110 can measure the quality without having to measure the common control 
channels of the base station 100 of the serving cell. The information measured 

15 of the dedicated radio connection 120 has to be made comparable with the 
information measured of the common control channels of the adjacent ceils, 
also the differences in power levels must be considered. If the subscriber ter- 
minal'! 10 is not in the call mode, then the subscriber terminal 110 also listens 
to the common control channels of the dedicated cell and simultaneously 

20 measures their power which is in direct proportion to the power of the common 
control channels of the adjacent cells. The subscriber terminal 110 reports the 
averaged measuring results of the best neighbouring base stations to the base 
station 100, and the base station system (most likely the base station control- 
ler 300) makes the decision on the handover mainly on the basis of these re- 

25 suits. 

If only one time slot in a TDMA frame is transmitted with the prede- 
termined reference power, the measurements of the neighbouring cell per- 
formed in preparation for the handover may slow down. This results from the 
fact that the subscriber terminal 1 10 itself may be transmitting/receiving, when 
30 it should be performing the measurement of the neighbouring base station, of 
the time slot of the common channels transmitted by the neighbouring base 
station at that very moment. Likewise, the initial synchronizing of a call is more 
uncertain. 

In accordance with the invention, the base station 100 is arranged 
35 to transmit at least one other time slot of a TDMA frame with a predetermined 
reference power using frequency hopping. In a described base station this can 
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be implemented, for instance, in such a way that the base station control func- 
tion BCF directs the common control channels, for instance to the first trans- 
ceiver TRX1. In the transceiver TRX1 in question, the control unit 414 controls 
the transmitter 420 to send the measuring time slot in question always with the 
5 same reference transmission power. Likewise, the transmitter 420 of the 
transceiver of the second time slot to be transmitted with the reference power, 
is controlled to use reference power. Typically, the base station control func- 
tion BCF and the control unit 414 of the transceiver TRX1 are implemented by 
signal-processing or general processors. Then the functions required by the 

10 invention are advantageously implemented as software. The implementation 
may also be carried out, for instance with separate logic or an ASIC circuit, or 
with some other HW based solution. However, the basic principle of the in- 
vention remains the same. 

Figure 2 is examined. Horizontally are described time slots 0 to 7 of 

15 a TDMA frame. Vertically is indicated time, in other words there are the 
frames, numbers 0 to 50, of a 51-multiframe. Common channels FCCH, SCH, 
BCCH, CCCH are applied, each in its turn, to the time slot 0 of the TDMA 
frame. To the time slots 1 to 7 are applied the dedicated channels TCH. The 
carrier wave of common channels is generated as follows: 

20 - At least one time slot containing a common channel is transmitted 

with a predetermined reference power without frequency hopping. In other 
words, in this example in the time slot 0, common channels FCCH, SCH, 
BCCH, CCCH in the frame numbers 0 to 50 of the 51-multiframe are trans- 
mitted with the reference power. The use of reference power is illustrated in 

25 the figure by printing in bold type the channel to be sent with the reference 
power. 

- Other time slots are transmitted with a transmission power lower 
than the reference power, by using frequency hopping. In other words, in this 
example the time slots in unbold print are transmitted, for instance, with a 1 to 
30 10 dB lower transmission power, so for instance, the time slot numbers 2, 4, 5, 
6 and 7 of the frame 0, the time slot numbers 1, 3, 5, 6 and 7 of the frame 1, 
etc. 

In addition to the above two steps in accordance with the invention 
a third step is carried out: 
35 - At least one other time slot determined by the transmission power 

sequence is transmitted with the reference power, using frequency hopping. In 
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other words, in this example two time slots of each TDMA frame are transmit- 
ted with the reference power. The channels to be sent with the reference 
power are again indicated in bold print in the figure, so for instance, the time 
slots 1 and 3 in the frame 0 are transmitted with the reference power, the time 
5 slots 2 and 4 in the frame 1 , etc. 

Frequency hopping is not described in the figure, since frequency 
hopping is implemented in accordance with the prior art: the time slot 0 does 
not perform frequency hopping. Other time slots 1 to 7 perform frequency 
hopping, for instance in such a way that each time slot performs frequency 

10 hopping in accordance with its own frequency hopping sequence. If the base 
station 100 sends n carrier waves on different frequencies, then the length of 
the frequency hopping sequence of the carrier wave, containing the common 
channels, is n minus 1. Consequently, the length of the frequency hopping se- 
quence of other carrier waves is n. 

15 In the example the sequence according to which full power trans- 

mission is transferred cyclically from one time slot into another is called a 
transmission power sequence. 

- " The transmission power sequence can also be implemented in such 

•a way that a transmission power sequence is transferred from one time slot 
20 into another in accordance with a predetermined pseudo random sequence. 

The neighbouring base stations 100, 102 use a different transmis- 
sion power sequence or the same transmission power sequence shifted from 
one another according to the transmission moment, in order to improve the 
capacity of the system. Hence the interference caused by the neighbouring 
25 base stations 100, 102 to one another is minimized. 

The method enables time slots containing other than common 
channels to utilize discontinuous transmission and/or power control. This fur- 
ther improves the capacity of the system. 

To improve the power measurement of the base station of the 
30 neighbouring cell, performed by the subscriber terminal 110, the time slot to be 
transmitted with the reference power is marked with a flag bit. Further, im- 
provement can be achieved by indicating the average transmission power of 
the carrier wave of common channels of the base station in the system infor- 
mation and/or on some common channel. The transmission power sequence 
35 of the base station is also indicated in the system information and/or on some 
common channel. 
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In the CDMA system or the TDMA/CDMA hybrid system, time slots 
to be transmitted with a predetermined reference power are encoded with a 
predetermined spreading code. 

Even though the invention has been described in the above with 
5 reference to an example in accordance with the attached drawings, it is obvi- 
ous that the invention is not restricted thereto, but it can be modified in a vari- 
ety of ways within the scope of the inventive idea disclosed in the appended 
claims. 
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CLAIMS 

1. A method of generating a carrier wave of common channels by 
adjusting transmission powers of time slots and by using frequency hopping in 
a radio system, the radio system comprising a network part, at least one sub- 
5 scriber terminal (110) and a bidirectional transmission path (120) between the 
network part and the subscriber terminal (110), and the network part compris- 
ing at least one base station (100), and the bidirectional transmission path 
(120) consisting of frames to be transmitted on the carrier wave frequency, the 
frame comprising time slots to which a channel is applied, the channel being 
10 either a common channel or a dedicated channel, and the method comprising 
the steps of 

- transmitting at least one time slot containing a common channel 
with a predetermined reference power without using frequency hopping, 

- transmitting other time slots with a transmission power lower than 
15 the predetermined reference power, using frequency hopping, 

characterized in that the method further comprises the step 

of 

- transmitting at least one other time slot with a predetermined ref- 
erence power by using frequency hopping. 

20 2. A method as claimed in claim 1, characterized in that a 

transmission power sequence is transferred cyclically from one time slot into 
another. 

3. A method as claimed in claim 1, characterized in that a 
transmission power sequence is transferred from one time slot into another in 

25 accordance with a predetermined pseudo random sequence. 

4. A method as claimed in any one of preceding claims, charac- 
terized in that neighbouring base stations (100, 102) use a different 
transmission power sequence or the same transmission power sequence 
shifted from one another according to the transmission moment. 

30 5. A method as claimed in any one of preceding claims, charac- 

terized in that time slots containing other than common channels utilize 
discontinuous transmission and/or power control. 

6. A method as claimed in any one of preceding claims, charac- 
terized in that the base station (1 00) sends n carrier waves, and the length 

35 of the frequency hopping sequence of the carrier wave containing common 
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channels is n minus 1, the length of the frequency hopping sequence of other 
carrier waves is n. 

7. A method as claimed in any one of preceding claims, charac- 
terized in that the time slot to be transmitted with the reference power is 

5 marked with a flag bit. 

8. A method as claimed in any one of preceding claims, charac- 
terized in that the average transmission power of the carrier wave of 
common channels of the base station (100) is indicated in the system informa- 
tion and/or on some common channel. 

10 9. A method as claimed in any one of preceding claims, charac- 

terized in that the transmission power sequence of the base station (100) 
is indicated in the system information and/or on some common channel. 

10. A method as claimed in any one of preceding claims, char- 
acterized in that time slots to be transmitted with a predetermined refer- 

15 ence power are encoded with a predetermined spreading code. 

1 1 . A system of generating a carrier wave of common channels by 
adjusting the transmission powers of time slots and by using frequency hop- 
ping in a radio system, the radio system comprising a network part, at least 
one subscriber terminal (110) and a bidirectional transmission path 120) be- 

20 tween the network part and the subscriber terminal (1 10), and the network part 
comprising at least one base station (100), and the bidirectional transmission 
path (120) consisting of frames to be sent with carrier wave frequency, the 
frame comprising time slots, and to which time slot a channel is applied, the 
channel being either a common channel or a dedicated channel, and the net- 

25 work part is arranged to: 

- transmit at least one time slot containing a common channel with a 
predetermined reference power without frequency hopping, 

- transmit other time slots with a transmission power lower than the 
predetermined reference power, using frequency hopping, 

30 characterized in that the network part is arranged to trans- 

mit at least one other time slot predetermined by the transmission power se- 
quence with a predetermined reference power, using frequency hopping. 

1 2. A system as claimed in claim 11, characterized in that 
the network part is arranged to transfer a transmission power sequence cycli- 

35 cally from one time slot into another. 
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1 3. A system as claimed in claim 11, characterized in that 
the network part is arranged to transfer a transmission power sequence from 
one time slot into another in accordance with a predetermined pseudo random 
sequence. 

5 14. A system as claimed in any one of preceding claims 11 to 13, 

characterized in that neighbouring base stations (100, 102) are ar- 
ranged to use a different transmission sequence or the same transmission 
power sequence shifted from one another according to the transmission mo- 
ment. 

10 15. A system as claimed in any one of preceding claims 11 to 14, 

characterized in that the network part is arranged to the effect that 
time slots, containing other than common channels utilize discontinuous trans- 
mission and/or power control. 

16. A system as claimed in any one of preceding claims 11 to 15, 

15 characterized in that the base station (100) is arranged to transmit n 
carrier waves, and the length of the frequency hopping sequence of the carrier 
wave containing common channels is n minus 1, and the length of the fre- 
quency hopping sequence of other carrier waves is n. 

-17. A system as claimed in any one of preceding claims 11 to 16, 

20 characterized in that the network part is arranged to mark with a flag 
bit the time slot to be transmitted with the reference power. 

18. A system as claimed in any one of preceding claims 11 to 17, 
characterized in that the network part is arranged to indicate the aver- 
age transmission power of the carrier wave of common channels of the base 

25 station in the system information and/or on some common channel. 

19. A system as claimed in any one of preceding claims 11 to 18, 
characterized in that the network part is arranged to indicate the 
transmission power sequence of the base station (100) in the system informa- 
tion and/or on some common channel. 

30 20. A system as claimed in any one of preceding claims 11 to 19, 

characterized in that the network part is arranged to encode time slots 
to be sent with a predetermined reference power with a predetermined 
spreading code. 
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